I. Introduction
Soil is the critical component of the earth system functioning not only for the production of the food, fodder and fibre but also in the maintenance of local regional and global environmental quality.Soil characterization in relation to evaluation of fertility status of soils of an area or region is an important aspect in context of sustainable agricultural production. Nitrogen, phosphorus, potassium, sulphur, boron and zinc are important soil elements that control it's fertility and yields of the crops.
The structure of the soil microbial community is an important component of soil quality and health. Soil microbiological properties could be early and sensitive indicators of anthropogenic effects on soil ecology in both natural and agricultural ecosystems [1] .Total number of microbes in a given soil indicates the soil fertility as they are actively involved in conversion of organic matter into available nutrients in the soil [2] . In other words viable count of microbial population in a given soil sample is an indicator of soil fertility.Variation in a nutrient supply is a natural phenomenon, and some of them may be sufficient where others deficient. Because of imbalanced and inadequate fertilizer use coupled with low efficiency of agriculture practices reduced the efficiency of chemical fertilizer under intensive agriculture. Productivity of crop can be boosted by judicious use of macro and micro nutrient fertilizers and focus on improving the soil physicochemical nature or soil health [3] . Farming practices have under gone various changes from time to time with new technologies. For higher productivity, heavy doses of fertilizers and other agrochemicals are applied,these practices even though increased the yield,make the microbial and plant systems more vulnerable to various stress besides deleterious effect on the environment [4] .
A transgenic approach to crop protection was realized in the mid-1990s with the commercial introduction of genetically modified insect-resistant crops. According to the International Service for the Acquisition of Agri-Biotech Applications (ISAAA) worldwide production of genetically modified crops has increased 67-fold, from 1.7 million hactor in 1996 to114.3 million hactor in 2007, and is predicted to increase even more in the future. However, the large-scale commercial release of Bt crops is a public concern, becauseof the danger to natural and agricultural ecosystems [5] [6] [7] [8] [9] . Inevitably, Bt toxin will be introduced to soil in rootexudates throughout the growth of the transgenic plant [10] [11] [12] [13] [14] [15] [16] through pollen deposition during tasseling, e.g., maize [17] and by incorporation of plant residues after harvest [9, 18, 19] . Some studies have shown that repeated and large-scale use of transgenic Bt crops could lead to the accumulation and persistence of Bt proteins in soil [8, 9, 19, 20] . Saxena and Stotzky (2002) showed that the toxin released in root exudates and from the biomass of Bt corn rapidly binds to surface-active particles in soil and remains larvicidal activity for at least 180 days [19, 20, 21] . The present study focused on the fertility status of Bt cotton soils compared with other crop cultivated soils in the region of Khammam, Andhra Pradesh, India.
II. Materials And Methods
The study area covers khammam region A.P.,India.Ten villages namely Ballepalli(K1) Daredu(K2),Sathanugudem(K3),Suryathanda(K4),Polisettivarigudem(K5),Wyara(K6),Nelakondapalli(K7),Kus umanchi(K8),Penuballi(K9),Thallada(K10)were selected for study.Two samples one from Bt cotton field second from other than Bt cottonfields were collected from each village.Soil samples were analysed as per standard methods [22] . P H , OrganicCarbon, available nitrogen(0.32% alkaline KMnO 4 ),Phosphorus (0.5M NaHCO 3 ), Potassium(1Nneutral ammonium acetate extractible), Sulphur(turbidomeric method), Boron(hot water)and Zinc(DTPA extraction) were determined following the methods described by Methods manual, soil testing in India,Department of Agriculture and cooperation, ministry of Agriculture, Govt. of India, New Delhi 2011. Soil samples were generally classified into three categories low, mediumand high (Table.III [24] . After incubation number of colonies per dilution was counted and determined cfu pergram soil by the formula.
Viable count (cfu/gm soil)=Average no. of colonies per plate X dilution factor/Weight of the soil.
Viable count of bacteria, fungi and Actinomycetes were determined from all the soil samples and meanvalues of each variant (Bt soil and non Bt soil) were tabulated (table IV) . By analysing the soil fertility index(table.V) and microbial populations, data compared in between Bt cotton and non Bt cotton soils.
III.
Results and Discussion
Soil P H :
Data presented in tables I&II shows that Bt soil P H varied from 7.5-7.9 with an average of 7.69 and non Bt soil P H varied from 7.3-7.6 with an average of 7.5. According to classification of soil reactions suggested by Brady(1985) most of the samples i.e 9 from Bt soils and 9 from NBt soils were mildly alkaline (P H 7.4-7.8). One sample (K7 Bt )is moderately alkaline with P H 7.9 and one sample (K8 NBt ) is near neutrality with P H 7.3.The average P H values for Bt and Non Bt soils shown a difference, but both fall in the range of mildly alkaline.The alkaline P H may be attributed to the reaction of basic cations on the exchangeable complex of the soil [3] .
Organic carbon:
The organic carbon content in Bt soils ranged from 0.45 to 1% with an average of 0.65% and Non Bt soil ranged from0.5 -1% with an average of 0.72%. Eight samples from Bt and seven samples from nonBt soils were found to be medium(0.5-0.75) even the mean values of both variants also fall under medium range. But the Non Bt soils contain a bit higher value than the Bt soils.
Nitrogen fertility status:
Nitrogen status available in Bt soils varied from 124-281 Kg/ha with an average of 224Kg/ha. On the basis of the ratings suggested by subbiah and Asija, methods manual [25] 90% of the samples were found to be low (<280Kg/ha), one sample(K8 Bt ) was medium. In case of NonBt soils the range fall in between 141-300, with an average of 236.9 Kg/ha. Six samples(60%) were found to be low and four samples (40%) were medium(280-560 Kg/ha). The nitrogen fertility index was 1.1 in case of Bt cotton soils and 1.3 in case of Non Bt cotton soils [26] (table. V) indicates the nitrogen fertility status is better in NBt soils than Bt soils.
Phosphorus fertility status:
The available phosphorus in Bt soils varied from 8.9 -20 Kg/ha with an average of 15.6 Kg/ha. In NBt soils available Phosphorus ranges from 9-20.5 Kg/ha with an average of 15.9 kg/ha.On the basis of soil fertility ratings as shown in table III, Two samples from Bt and two samples from NBt were found to be low(<10 Kg/ha) and 8 samples from each variant were found to be medium (10-24.5 Kg/ha). The phosphorus fertility index was same (1.8 ) for both the variants [26] (table. V).
Potassium fertility status:
Status of available potassium in Bt soils ranged from 85-189 Kg/ha with an average of 148.5 Kg/ha. In case of NBt soils it was ranged from 88-195 with an average of 151.2 Kg/ha. According to the table III, two samples from eachvariant were found tobe low(<108 kg/ha) and rest of the samples from both variants were medium(108-280kg/ha). Potassium nutrient index for Bt and NonBt soils was found to be medium(1.672.33) [26] and same i.e 1.8 (table. V).
Sulphur fertility status:
The availableSulphur inBt soils ranged from 4.5-14.2 ppm with an average of 9.3 ppm. In NBt soils it was ranged from 5-15.3ppm, with an average of 9.7 ppm. Five samples from Bt soils and five from NBt were found to be low (<10ppm) and 5 from Bt and 5 from NBt were found to be medium(10-20ppm)category as per the categorization given by Hariram and Dwivedi(1994) .The sulphur nutrient index value in both Bt and NBt soils was medium(1.63-2.33). For Bt soils it was 1.9 and for NBt it was 2.0(table V)Small difference was found in between Bt and NBt soils.
Boron fertility status:
The available Boron in Bt soils ranged from 0.3-1.6 ppm with an average 0.9ppm.In NBt soils it was ranged from 0.4-1.7 with an average of 1.05ppm. On the basis of soil fertility ratings table, two samples from Bt soils and two from Non Bt soils were found to be low (<0.5) 3 from Bt soils and six from NBt soils were found to be high (.1ppm).The boron nutrient index was found to be medium(1.67-2.33)i.e 2.3(table. V). In Bt soils, where as in NBt soils it was high 2.4 (>2.33 ) .
Zinc fertility status:
Zinc in Bt soils was ranged from 0.3-1.1 ppm with an average of 0.6ppm.In NBt soils it was ranged from 0.35-1.1 with an average of 0.62ppm. On the basis of table III, K9 Bt and K4 NBt were found to be low (<0.4ppm), six samples from Bt soils and six from NBt soils were medium (0.4-0.6 ppm)and three from Bt three from NBt soils were high(>0.6ppm). Zinc nutrient index of Bt soils with 2.0 and Non Bt soils with 2.3 were found to be medium.The Zn nutrient index value showed some difference.
Microbial populations:
Average number of each dilution was counted and cfu /gm soil calculated for fungi, bacteria and actinomycetes. InBt soils cfu/gm soil is about 16x10 
IV.
Conclusions:
The fertility status in the Bt cotton cultivated fields and other crop cultivated soils fall in to the same category that is low to medium, but the fertility index values varies, where Bt soils has lesser values than NBt soils.All the samples P H were slightly alkaline and Organic Carbon percentage is medium. Nitrogen nutrient index for Bt soils was low even though the OC% is moderate.The difference between Bt and NBt is also observed [27] . Other nutrients like 'P,K,S,B&Zn' did not show much difference[ figure. 1]. Microbial populations like fungi, bacteria and actinomycetes were low and has observable difference(cfu/gm)in between Bt and NBt soils [28] [ figure. 2]. Continuous cultivation of Bt cotton may change the physicochemical nature of the soil, because of large accumulations or continuous exposure of microbes to Bt toxin. The test area has less nutrient index in spite of moderate Organic Carbon content, this may be attributed to less microbial activity [29] . Further research is required to determine the factors affecting the soil fertility. Table 1 : Nutrient status of Bt soils under study. Table 2 :Nutrient status of non Bt soils under study. Table 3 :Soil fertility ratings based on soil test values. Table 4 :Microbialpopulation(CFU/gm of soil) in sample varients. 
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